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SELECTIVELY COATING BOND PADS 
Background 

This invention relates generally to coating bond pads 
in the fabrication of integrated circuits. 

It is generally desirable to coat wire bond pads and 
solder ball bond pads with nickel and gold. Currently 
these coating processes are implemented simultaneously on 
both types of bond pads. Wire bond bond pads typically 
need more gold than solder ball bond pads. Too little gold 
causes wire bonding problems. Too much gold causes solder 
ball joint embrittlement . 

As a result, in situations in which both types of bond 
pads are contained on the same structure, conventional 
processing provides either too much gold to suit the solder 
ball bond pads or too little gold to suit the wire bond 
pads. Certainly, providing excessive gold coatings is 
generally not cost effective. 

Thus, there is a need for a better way to coat bond 
pads in fabricating structures with both solder ball and 
wire bond bond pads. 

Summary 

In accordance with one aspect, a method of coating 
solder ball and wire bond pads includes masking the solder 



ball pads. Gold is coated on the wire bond pads with the 
solder ball pads masked - 

Other aspects are set forth in the accompanying 
detailed description and claims. 

5 Brief Description of the Drawings 

Fig. 1 is a process flow for one embodiment of the 
present invention; 

Fig, 2 is an enlarged cross -sectional view of a solder 
ball and a wire bond pad after nickel plating; 
10 Fig. 3 is an enlarged cross-sectional view of the 

embodiment shown in Fig. 2 after the solder ball bond pad 
has been masked; 

Fig. 4 is an enlarged cross-sectional view 
corresponding to the embodiment shown in Fig. 3 after a 
15 thicker gold coat has been applied; 

Fig. 5 is an enlarged cross-sectional view after the 
solder ball bond pads have been unmasked; 

Fig. 6 is an enlarged cross-sectional view of the 
embodiment shown in Fig. 5 after a thinner gold coat has 
20 been applied; 

Fig. 7 is an enlarged cross -sectional view of the 
finished structure in accordance with one embodiment of the 
present invention; 

Fig. 8 is a process flow for another embodiment of the 
25 present invention; 
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Fig. 9 is an enlarged cross-sectional view of a solder 
ball and a wire bond bond pad after the wire bond bond pads 
have been coated with gold; 

Fig. 10 is an enlarged cross-sectional view after the 
5 solder ball bond pads have been unmasked; 

Fig. 11 is an enlarged cross-sectional view after the 
wire bond bond pads have been masked; 

Fig. 12 is an enlarged cross-sectional view after the 
solder ball bond pads have been coated; and 
10 Fig. 13 is an enlarged cross-sectional view after the 

wire bond bond pads have been unmasked. 

Detailed Description 
A process for differentially coating solder ball bond 
pads and wire bond pads, shown in Fig. 1, may begin, in one 

15 embodiment of the present invention, by nickel plating wire 
bond pads 26 and solder ball bond pads 24 as indicated in 
block 10 of Fig. 1. As used herein, the term '"coating" is 
intended to encompass conventional electrolytic and 
electroless plating processes as well as aqueous immersion 

20 coating processes. Thus, the term "coating" is intended to 
be broader than conventional plating processes and is 
intended to refer to causing a metal layer to bond on top 
of another metal material . 

Conventional techniques for nickel coating include 

25 immersion using a chemical reducing agent such as sodium 
hypophosphate to reduce nickel salts. Such coatings may 
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result in alloys with four to twelve percent phosphorus. 

However, conventional electrolytic and electroless nickel 

plating processes may be utilized as well. 

Referring to Fig. 2, a solder ball bond pad 24 may be 
5 positioned on a support structure 20 which also may bear a 

wire bond bond pad 26. In the illustrated embodiment, the 

solder ball bond pad 24 is illustrated as being larger than 

the wire bond bond pad. However, the present invention is 

not limited in any way to any particular geometry of the 
10 bond pads. The solder ball bond pad 24 has a nickel 

coating 28 coated on it and the wire bond bond pad 26 is 

coated with a nickel coating 30. 

The solder ball bond pad 24 is then masked as 

indicated in block 12 of Fig. 1. This is illustrated by 
15 the coating 32 in Fig. 3. Any suitable masking material 

may be utilized as the coating 32 including patterned dry 

film resist. 

Referring again to Fig. 1, a thicker gold coating is 
applied to the wire bond bond pad 26, as indicated in block 
20 14. No coating is applied to the solder ball bond pad 24 
which is masked off. The resulting thicker gold coating 
34, shown in Fig. 4, may be on the order of . 1 to about .4 
microns in thickness. 

Next the solder ball bond pad 24 may be unmasked, as 
25 indicated in block 16. As illustrated in Fig. 5, the mask 
32 has been removed, for example using an etching 
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technique. Thereafter, a thinner gold coating may be 
applied as indicated in block 18 in Fig. 1. 

Thus, as shown in Fig. 6, a thinner gold coating 36 
may be applied over the nickel coating 2 8 on the solder 
5 ball bond pad 24. The same coating may be added to the 

coating 34 applied to the wire bond bond pad 26 to form a 
composite gold layer 38. Any of a variety of coating 
techniques, including electroless coating, immersion, and 
electrolytic plating, may be utilized to form the thinner 

10 gold coating. 

While the coating is applied in two steps to the wire 
bond bond pads in the embodiments illustrated in Figs. 1-6, 
it is also possible to provide the wire bond gold coating 
in one single step and then to mask off the wire bond bond 

15 pads to provide the thinner gold coating only on the solder 
ball bond pads. 

As a result of the processing described above, the 
solder ball bond pads may have a gold coating with a 
thickness on the order of . 1 to about .3 microns. One 

20 advantageous coating thickness is about .25 microns. In 

general, it is desirable to provide a coating thickness on 
the solder ball bond pads which is sufficiently small to 
reduce solder ball joint embrittlement . It is also 
desirable to have a coating which is thick enough to 

25 prevent oxidation. 
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At the same time, it is desirable to provide a 
conventional thickness of gold on the wire bond bond pads 
to provide a good wire bond when using conventional wire 
bond bonding techniques. A suitable gold coating 38 
5 thickness on the wire bond bond pads is about .5 microns. 

In some embodiments of the present invention, the 
solder ball bond pad 24 may be copper or copper coated. 
The wire bond bond pad 26 may be formed, for example, of 
aluminum. However, other materials which are compatible 

10 with gold coating techniques may also be used. 

Ref erring to Fig. 7, one embodiment of a package 52 
made in accordance with the techniques described above 
includes a laminate core 20. The laminate core 20 may be 
formed of an insulating material having a plurality of 

15 internal trace layers (not shown) . Interconnections may be 
formed between various trace layers and the bond pads 40 
and 42 contained on a surface of the core 20. The bond 
pads 40 may be solder ball bond pads for coupling to solder 
balls (not shown) . The bond pads 42 may be wire bond bond 

2 0 pads for coupling to bonding wires 50 also wire bonded to a 
die 44 through an opening 46 in the laminate core 20. 

The solder ball bond pads 40 and wire bond bond pads 
42 on the same surface may be gold coated to different 
thicknesses, as described above, to achieve a more 

25 desirable performance. 
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As illustrated in Fig. 8, in accordance with another 
embodiment of the present invention, the solder ball and 
wire bond bond pads are nickel coated as indicated in block 
60. This step is illustrated in Fig. 2. Next, the solder 
5 ball bond pads are masked as indicated in block 62 and Fig. 
3. 

The wire bond bond pads 26 are coated as indicated in 
block 64. In this embodiment, the wire bond bond pads 26 
are coated in one step to the full desired thickness. The 

10 wire bond bond pad coating is indicated at 76 in Fig. 9. 
The masking layer over the solder ball bond pads is 
indicated at 32. 

Next the solder ball bond pads are unmasked as 
indicated at block 66 in Fig. 8. As shown in Fig. 10, the 

15 mask 32 has been removed for example by etching. 

Referring again to Fig. 8, the wire bond bond pads are 
masked as indicated in block 68. The mask 78 is shown in 
position over the wire bond bond pads 26 in Fig. 11. 

The solder ball bond pads 24 may then be coated as 

20 suggested in block 70 and as illustrated at 80 in Fig. 12. 
The wire bond bond pads 26 may be unmasked (block 72 in 
Fig. 8) . As shown in Fig. 13, the mask 78 has been 
removed. In some embodiments, different coating techniques 
may be used for solder ball versus wire bond bond pads. 

25 While the present invention has been described with 

respect to a limited number of embodiments, those skilled 
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in the art will appreciate numerous modifications and 
variations therefrom. It is intended that the appended 
claims cover all such modifications and variations as fall 
within the true spirit and scope of this present invention. 
5 What is claimed is: 



8 



